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Abstract
A cross-sectional study was conducted to evaluate the association between dietary intake and
depressivesymptoms in community-dwelling elderly persons. Five-hundred elderly persons aged
65 to 75 years were randomly selected from the population of O city in Okayama Prefecture,
Japan. Among 401 respondents (response rate, 80.0%), data from 279 (133 males, 146 females)
who completed the questionnaire concerning dietary intake and depressive state were analyzed us-
ing logistic regression. Each of 17 dietary intakes was classified into tertiles:high intake, moderate
intake, and low intake. The Center for Epidemiology Studies Depression scale (CES-D) was used.
Among males, the observed odds ratios (the 95% confidence intervals) for the depressive state
were 0.36 (95% CI:0.13-0.98) in the highest tertile of carotene intake, 0.33 (95% CI:0.12-0.93)
in the highest tertile of vitamin C intake, 0.29 (95% CI:0.10-0.85) in the highest tertile of carbo-
hydrate intake, and 0.33 (95% CI:0.12-0.92) in the medium tertile of vitamin E intake. Among
females, similar results were observed, but these results were not statistically significant. The
results suggested that carbohydrate, carotene, and vitaminC intakes are associated with lowering
depressive symptoms among elderly persons dwelling in communities in Japan.
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der
Nutrition and Depressive Symptoms in Community-dwelling  
Elderly Persons in Japan
Junko Oishia＊,  Hiroyuki Doia,  and Norito Kawakamib
aDepartment of Epidemiology,  Okayama University Graduate School of Medicine,  
Dentistry and Pharmaceutical Sciences,  Okayama 700ﾝ8558,  Japan,  and  
bDepartment of Mental Health,  Graduate School of Medicine and Faculty of Medicine,  
the University of Tokyo,  Bunkyo-ku,  Tokyo 113ﾝ0033,  Japan
A cross-sectional study was conducted to evaluate the association between dietary intake and depres-
sive symptoms in community-dwelling elderly persons.  Five-hundred elderly persons aged 65 to 75 
years were randomly selected from the population of O city in Okayama Prefecture,  Japan.  Among 
401 respondents (response rate,  80.0ｵ),  data from 279 (133 males,  146 females) who completed the 
questionnaire concerning dietary intake and depressive state were analyzed using logistic regression.  
Each of 17 dietary intakes was classiﬁed into tertiles: high intake,  moderate intake,  and low intake.  
The Center for Epidemiology Studies Depression scale (CES-D) was used.  Among males,  the observed 
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0.29 (95ｵ CI: 0.10ﾝ0.85) in the highest tertile of carbohydrate intake,  and 0.33 (95ｵ CI: 0.12ﾝ0.92) in 
the medium tertile of vitamin E intake.  Among females,  similar results were observed,  but these 
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on-clinical depression and depressive disorders 
are common mental health problems among the 
elderly [1].  Depression is a strong contributor to 
poor physical health,  lower levels of activities of daily 
living (ADL),  poor quality of life (QOL),  and suicide 
among older populations [2,  3].  On the other hand,  
dietary habits,  nutrient intakes and aging processes 
are interrelated and are of particular importance 
among the elderly [4,  5].  Elderly persons are likely 
to have unbalanced diets,  so dietary intake and nutri-
tion greatly inﬂuence their health [6].
　 Recent studies have shown the association between 
the intake of various nutrients and depression,  includ-
ing fatty acids [7ﾝ9],  cholesterol [10ﾝ12],  trypto-
phan [13],  vitamin D [14,  15],  vitamin C [16,  17],  
vitamin E [18,  19],  homocysteine [20ﾝ22],  folate 
[20ﾝ22] and vitamin B12 [2,  22].  These ﬁndings 
have been also replicated in the elderly to some extent.  
Lipids are associated with depression: Low plasma 
cholesterol was associated with depressive symptoms 
in elderly men [10],  while another study reported 
that hyperlipidemia was associated with depression in 
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older women in a rural community [23].  The ratio of 
omega-3 to omega-6 fatty acids decreased among 
depressed elderly subjects [8],  while another study 
failed to ﬁnd the association between the dietary 
intake of omega-3 fatty acid and depression [9].  
Vitamins are next associated with depression: In-
creased plasma ascorbic acid levels were associated 
with low levels of depression in the elderly aged 60ﾝ
80 years old [16,  17].  Plasma alpha-tocopherol levels 
were also reported to be lower among the elderly with 
major depression compared with healthy controls 
[18],  although this ﬁnding was not replicated in 
female elderly subjects [19].  Vitamin D deﬁciency 
[15] and low levels of folate [22] were associated 
with deteriorated mood in older adults.  However,  
these ﬁndings are still inconsistent,  depending on 
gender.  In addition,  there are few studies from Japan 
to test or replicate the association of dietary intake 
with depression in the elderly [23].  Nutritional intake 
varies among countries; particularly in Japan,  people 
consume low fat and high salt.  Such country-speciﬁc 
patterns of nutritional intake may aﬀect the associa-
tion between diet and depression in the elderly.
　 In this study,  we conducted a cross-sectional study 
to investigate the association between dietary intake 
and depressive symptoms (i. e.,  non-clinical depres-
sion) in a random sample of the elderly aged 65 or 
older living in a community of Japan,  by estimating 
speciﬁc nutritional intake using a validated semi-
quantitative Food Frequency Questionnaire (FFQ).
Subjects and Methods
　 Subjects. A self-administered questionnaire 
which included items and questions related to dietary 
habits and depression was mailed to a random sample 
of 500 people aged from 65 to 75 years who were liv-
ing in O City in Okayama Prefecture on September 
1st,  2001.  A small pre-test was conducted before the 
survey,  which indicated that people aged over 75 
years had a great diﬃculty in completing the FFQ.  
Thus,  we restricted the sample to those aged 65ﾝ75 
years.  Responses were obtained from 401 people 
(response rate,  80.0ｵ).  After excluding respondents 
with missing responses to sex,  age,  depressive score 
or FFQ,  data from 279 respondents (133 males and 
146 females) were analyzed.
　 The design and procedure of the study were 
reviewed and approved by the Ethics Committee on 
Epidemiologic Research of the Okayama University 
Graduate School of Medicine,  Dentistry and Phar-
maceutical Sciences on February 19th 2002.
　 Measures.
1. Dietary intake
　 Dietary intake was determined using a semi-quanti-
tative FFQ [24,  25].  The respondents were asked to 
report the frequency of intake of 31 food items during 
the year prior to the study (based on 8 categories) and 
the usual portion size of each item (based on 3 catego-
ries).  The amount of intakes per day for 17 nutrients 
(total energy,  protein,  fat,  carbohydrates,  ﬁber,  
calcium,  retinol,  carotene,  vitamin A,  vitamin C,  
vitamin D,  vitamin E,  salt,  cholesterol,  saturated 
fatty acid,  mono-unsaturated fatty acid,  and poly-
unsaturated fatty acid) were calculated based on the 
reported frequency of intake and portion size [24,  
25].  When a respondent did not report the frequency 
of intake or portion size in the FFQ,  the frequency of 
a food item was classiﬁed as “scarcely or never”,  since 
we assumed that he/she did eat the food item and thus 
skipped the item.  In addition,  any missing data on 
portion size of a food item was calculated by the mean 
item score of that food item among other respondents.  
Intake of each nutrient was categorized into tertiles 
(high,  medium,  and low intake) among the entire study 
population.
2. Depressive symptoms
　 Depressive symptoms were assessed using the 
Japanese version of the Center for Epidemiology 
Studies Depression scale (CES-D) [26,  27].  The 
CES-D consists of 20 self-reported measures of symp-
toms experienced in the last week and was scored on a 
scale of 0 to 3 points.  A CES-D score of 16 was used 
as the cut-oﬀ value [26,  27].
3. Other covariates
　 Other covariates examined included sex,  age,  
chronic diseases,  body mass index (BMI),  and social 
support.  Average (standard deviation,  SD) age was 
68.8 (2.93) for men and 68.8 (2.64) for women.  
Average (SD) BMI was 22.6 (2.75) for men and 23.2 
(3.19) for women.  Chronic disease was deﬁned as hav-
ing a present medical history of any of the following 8 
chronic diseases based on self-report: hypertension,  
cerebrovascular disease,  heart disease,  kidney dis-
ease,  diabetic mellitus,  gout,  liver disease,  and can-
cer (prevalence of chronic conditions,  50ｵ for men 
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and 40ｵ for women).  Social support was measured by 
using a 4-item scale asking whether the respondent 
“has people around who understand you”,  “has people 
around who enjoy your happiness with you”,  “has 
people who advise you when needed”,  and “has people 
who listen to you when you are distressed about some-
thing”.  We asked the degree of satisfaction for each 
item (1ﾝ4 points),  then summed these item scores into 
a total score,  and categorized the participants into 3 
groups (high,  medium,  and low) (36ｵ,  21ｵ,  and 
43ｵ,  respectively,  for men; 38ｵ,  23ｵ,  and 39ｵ,  
respectively,  for women).  Information about activities 
of daily living (ADL) was also collected by question-
naire for the daily activities of taking a bath,  dress-
ing,  using the toilet,  going to the toilet,  going to and 
getting out of bed,  eating,  household matters,  and 
going out.  All subjects under analysis had no diﬃculty 
in pursuing any activity.
　 Statistical analysis. We compared the preva-
lence of depressive symptoms (16 or greater of CES-D 
score) among the tertiles for each nutrition intake,  
separately for men and women.  The lowest tertile was 
the reference category.  Moreover,  we estimated the 
odds ratios and their 95ｵ conﬁdence intervals (95ｵ 
CI) of depressive symptoms for high and medium cat-
egories of each nutrition intake,  with the lowest ter-
tile as the reference category,  adjusting for age,  
chronic diseases,  BMI,  and social support,  using 
multiple logistic regression analysis.  All statistical 
analyses were performed using the SPSS 11.0 soft-
ware program.
Results
　 Nutritional intake and depressive scores are pre-
sented by sex in Table 1.  The intake of calcium,  
carotene and vitamin C was signiﬁcantly higher in 
women than in men (p＜0.05).
　 In men,  there was a negative association between 
the intakes of carbohydrate,  carotene,  and vitamin C 
with depressive symptoms (Table 2,  p for trend＜
0.05).  The observed odds ratios of depressive symp-
toms were signiﬁcantly lower in the highest tertile of 
carbohydrate intake,  carotene intake,  and vitamin C 
intake,  compared with the lowest tertile.  The odds 
ratio was also signiﬁcantly lower in the medium tertile 
of vitamin E intake,  while the trend was only margin-
ally signiﬁcant (p＜0.10).
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Table 1　 Nutritional intake and depressive symptoms (CES-D scores) in men and women aged 65ﾝ75 years old living in a community in 
Japan: Means with standard deviations (SDs)
Men (n=133) Women (n=146) p-value
Mean SD Mean SD
CES-D score 12.8 6.4 13.0 6.6
Total energy (kcal) 2,544.0 730.9 2,530.9 561.5 0.766 
Protein (g) 114.4 33.1 113.8 25.9 0.857
Fat (g) 84.2 28.9 82.1 22.5 0.501
Carbohydrates (g) 333.3 89.9 342.2 69.9 0.354
Fiber (g) 6.1 1.6 6.4 1.4 0.127
Calcium (mg) 824.8 221.9 876.0 187.9 0.038＊
Retinol (mg) 1,154.0 1,114.3 1,001.6 975.5 0.224
Carotene (ug) 5,225.3 1,466.2 5,607.1 1,417.4 0.028＊
Vitamin A (IU) 5,820.4 3,233.3 5,630.4 2,883.4 0.604
Vitamin Ｃ (mg) 207.9 71.4 225.1 65.6 0.037＊
Vitamin Ｄ (IU) 157.8 50.0 151.9 41.4 0.286
Vitamin Ｅ (mg) 11.8 3.3 12.0 2.7 0.476
Salt (g) 17.7 4.8 17.7 3.8 0.983
Cholesterol (mg) 447.7 142.0 438.3 114.3 0.544
Saturated fatty acid (g) 17.1 5.7 17.0 4.6 0.955
Mono-unsaturated fatty acid (g) 24.8 8.4 24.3 6.7 0.579
Poly-unsaturated fatty acid (g) 18.0 5.2 17.9 4.0 0.778
＊p＜0.05 (Student t test).
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Table 2　 Association between 17 nutrient intake and depressive symptoms among community-dwelling elderly men in Japan 
(n=133): Prevalence,  odds ratios and 95% conﬁdence intervals for tertiles of nutrition intake #.







p value for 
trendNo ％
Total Energy
　　Low 44 15 34 1.00 0.154
　　Medium 45 16 36 1.25 (0.47ﾝ3.28)
　　High 44  8 18 0.44 (0.15ﾝ1.30)
Protein
　　Low 44 15 34 1.00 0.279
　　Medium 45 14 31 1.04 (0.39ﾝ2.78)
　　High 44 10 23 0.56 (0.20ﾝ1.58)
Fat
　　Low 44 17 39 1.00 0.110
　　Medium 45 13 29 0.84 (0.31ﾝ2.25)
　　High 44  9 21 0.42 (0.15ﾝ1.20)
Carbohydrate
　　Low 44 19 43 1.00 0.024＊
　　Medium 45 12 27 0.59 (0.22ﾝ1.56)
　　High 44  8 18 0.29 (0.10ﾝ0.85)＊
Fiber
　　Low 44 18 41 1.00 0.075
　　Medium 45 12 27 0.69 (0.26ﾝ1.83)
　　High 44  9 21 0.39 (0.14ﾝ1.10)
Calcium
　　Low 44 15 34 1.00 0.462
　　Medium 45 13 29 1.24 (0.45ﾝ3.42)
　　High 44 11 25 0.67 (0.24ﾝ1.85)
Retinol
　　Low 44 15 34 1.00 0.782
　　Medium 45 10 22 0.45 (0.16ﾝ1.29)
　　High 44 14 32 1.19 (0.43ﾝ3.29)
Carotene
　　Low 44 15 43 1.00 0.043＊
　　Medium 45 10 22 0.52 (0.19ﾝ1.45)
　　High 44 10 23 0.36 (0.13ﾝ0.98)＊
Vitamin A
　　Low 44 15 34 1.00 0.600 
　　Medium 45 13 29 0.67 (0.23ﾝ1.70)
　　High 44 11 25 0.78 (0.28ﾝ2.17)
Vitamin C
　　Low 44 19 43 1.00 0.034＊
　　Medium 45 11 24 0.55 (0.21ﾝ1.47)
　　High 44  9 21 0.33 (0.12ﾝ0.93)＊
Vitamin D
　　Low 44 13 30 1.00 0.829
　　Medium 45 14 31 1.27 (0.46ﾝ3.45)
　　High 44 12 27 0.89 (0.32ﾝ2.46)
Vitamin E
　　Low 44 19 43 1.00 0.058
　　Medium 45 10 22 0.33 (0.12ﾝ0.92)＊
　　High 44 10 23 0.39 (0.14ﾝ1.08)
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　 In women,  any nutrient intake was not signiﬁcantly 
associated with depressive symptoms,  compared with 
the lowest tertile.  (Table 3).
Discussion
　 In this study,  we found that carbohydrate,  caro-
tene,  and vitamin C intake were signiﬁcantly associ-
ated with a reduced prevalence of depressive symp-
toms among men.  However,  among women,  the intake 
of any nutrient under study was not signiﬁcantly asso-
ciated with depressive symptoms.
　 The observed associations of carotenoid and vita-
min C,  as well as the marginally signiﬁcant association 
of vitamin E,  with a reduced prevalence of depressive 
symptoms among elderly men are similar to those from 
previous studies [16ﾝ19,  29ﾝ31].  A higher consump-
tion level of fruits and vegetable has been associated 
with both better mental health and better physical 
health [28].  A history of attempted suicide was 
reported to be associated with a low level of antioxi-
dant vitamins and carotenoids [29].  A suﬃcient level 
of vitamin A is required for adult central nervous 
system function [30].  Vitamin A derivatives,  retin-
oids,  are involved in a complex signaling pathway.  
The major functional implication of retinoic signaling 
that may alter the expression of components of the 
serotonergic neurotransmitter system has been sug-
gested in depression [30,  31].  In addition,  a previous 
study found a signiﬁcant decrease in plasma ascorbic 
acid levels among patients with major depression as 
compared to control subjects [32].  A positive asso-
ciation was reported between changes in the plasma 
ascorbic acid level and changes in mood [16,  17].  
Depressive patients have a lower serum Vitamin E 
concentration than controls [18].  The association 
between vitamin E and lower depressive symptoms was 
observed in elderly men,  but not in elderly women 
[19].  Oxidative stress,  an imbalance between anti-
oxidants and prooxidants has been suggested to be 
involved in the pathophysiology of major depression 
[34].  The brain,  including the cell membrane,  con-
tains a lot of lipid.  Antioxidative defense by carote-
noids,  vitamin C and vitamin E may protect the brain 
13Nutrition and Depression in Community-dwelling ElderlyFebruary 2009
Table 2　 Continued from opposite page







p value for 
trendNo ％
Salt
　　Low 44 16 36 1.00 0.180
　　Medium 45 14 31 0.81 (0.31ﾝ2.12)
　　High 44  9 21 0.49 (0.17ﾝ1.39)
Cholesterol
　　Low 44 13 30 1.00 0.954
　　Medium 45 15 33 1.70 (0.60ﾝ4.85)
　　High 44 11 25 0.98 (0.34ﾝ2.82)
Saturated fatty acid
　　Low 44 14 32 1.00 0.288
　　Medium 45 16 36 1.66 (0.62ﾝ4.50)
　　High 44  9 21 0.54 (0.19ﾝ1.59)
Mono-unsaturated fatty acid
　　Low 44 16 36 1.00 0.129
　　Medium 45 14 31 0.93 (0.35ﾝ2.54)
　　High 44  9 21 0.44 (0.15ﾝ1.25)
Poly-unsaturated fatty acid
　　Low 44 16 36 1.00 0.111
　　Medium 45 14 31 0.86 (0.32ﾝ2.31)
　　High 44  9 21 0.42 (0.15ﾝ1.21)
# Multiple logistic regression adjusting for age,  chronic diseases,  BMI and social support,  with the “low” category as a reference.
＊ p＜0.05.
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Table 3　 Association between 17 nutrient intake and depressive symptoms among community-dwelling elderly women in Japan (n＝
146): Prevalence,  odds ratios and 95% conﬁdence intervals for tertiles of nutrition intake #.










　　Low 48 18 38 1.00 0.439
　　Medium 49 14 29 0.69 (0.26ﾝ1.80)
　　High 49 13 27 0.68 (0.25ﾝ1.82)
Protein
　　Low 48 16 33 1.00 0.831
　　Medium 49 15 31 1.26 (0.48ﾝ3.31)
　　High 49 14 29 1.11 (0.42ﾝ2.94)
Fat
　　Low 48 19 40 1.00 0.476
　　Medium 49 13 27 0.65 (0.25ﾝ1.68)
　　High 49 13 27 0.70 (0.26ﾝ1.89)
Carbohydrate
　　Low 48 19 40 1.00 0.114
　　Medium 49 15 31 0.70 (0.27ﾝ1.81)
　　High 49 11 22 0.44 (0.16ﾝ1.22)
Fiber
　　Low 48 19 40 1.00 0.205
　　Medium 49 16 33 0.78 (0.31ﾝ1.98)
　　High 49 10 20 0.53 (0.20ﾝ1.41)
Calcium
　　Low 48 16 33 1.00 0.459
　　Medium 49 19 39 1.42 (0.56ﾝ3.57)
　　High 49 10 20 0.67 (0.24ﾝ1.83)
Retinol
　　Low 48 19 40 1.00 0.797
　　Medium 49  9 18 0.50 (0.18ﾝ1.34)
　　High 49 17 35 1.14 (0.44ﾝ2.94)
Carotene
　　Low 48 21 44 1.00 0.172
　　Medium 49 13 27 0.55 (0.21ﾝ1.40)
　　High 49 11 22 0.52 (0.20ﾝ1.35)
Vitamin A
　　Low 48 19 40 1.00 0.999
　　Medium 49 10 20 0.52 (0.20ﾝ1.37)
　　High 49 16 33 1.00 (0.39ﾝ2.58)
Vitamin C
　　Low 48 20 42 1.00 0.117
　　Medium 49 14 29 0.55 (0.22ﾝ1.43)
　　High 49 11 22 0.47 (0.18ﾝ1.22)
Vitamin D
　　Low 48 17 35 1.00 0.625
　　Medium 49 10 20 0.56 (0.21ﾝ1.53)
　　High 49 18 37 1.27 (0.50ﾝ3.20)
Vitamin E
　　Low 48 18 38 1.00 0.568
　　Medium 49 14 29 0.70 (0.27ﾝ1.83)
　　High 49 13 27 0.76 (0.29ﾝ1.98)
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from oxidative stress and thus may prevent depressive 
symptoms among the elderly.  The elderly are particu-
larly likely to suﬀer from undernutrition and to have 
a low dietary intake of antioxidants.  The elderly may 
be more vulnerable than younger people to oxidative 
stress leading to neural damage including depression.
　 In men,  carbohydrate intake was signiﬁcantly 
associated with a reduced prevalence of depressive 
symptoms.  Depressed subjects tend to consume more 
carbohydrates in their diets than non-depressed indi-
viduals [35],  and they show heightened preference 
for sweet carbohydrate high in fat during depressed 
episodes [36].  A high carbohydrate intake increases 
the brain uptake of tryptophan,  which in turn stimu-
lates the synthesis of serotonin [37,  38].  Aged people 
are more sensitive to glycaemic changes [39].  
Suﬃcient carbohydrates may be beneﬁcial in decreas-
ing depressive symptoms among the elderly.
　 In women,  the intake of any nutrients under study 
was not signiﬁcantly associated with a reduced preva-
lence of depression.  The intake of nutrients was sig-
niﬁcantly diﬀerent in men and women.  However,  the 
patterns of the relationships were in general similar to 
those observed for men.  The gender diﬀerence in diet 
intake may aﬀect the ﬁndings.  Women took in more 
carotenoid and vitamin C than men.  The eating habits 
and food choices of women were healthier and more 
closely followed current health recommendations [40].  
This may have attenuated the association of carotenoid 
and vitamin C with depressive symptoms in this sample 
of elderly women.  In addition,  women may take more 
vitamin supplements than men.  In this study,  we did 
not obtain information on the supplement intake.  If 
women took more supplements of carotenoid or vitamin 
C,  the association between the dietary intake of these 
nutrients and depression could be smaller.
　 In this study,  the association between fatty acids 
and depressive symptoms was not signiﬁcant.  Taking 
DHA or EPA has been reported to decrease depres-
sive symptoms in previous studies [7].  These fatty 
acids are important elements in the cell membrane.  
The FFQ uses in this study may be less sensitive to 
quantitative measurement of diﬀerent fatty acid 
intakes.  In the future,  it will be necessary conduct a 
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p value for 
trendNo ％
Salt
　　Low 48 17 35 1.00 0.704
　　Medium 49 15 31 0.85 (0.33ﾝ2.19)
　　High 49 13 27 0.83 (0.32ﾝ2.19)
Cholesterol
　　Low 48 16 33 1.00 0.857
　　Medium 49 15 31 1.01 (0.39ﾝ2.62)
　　High 49 14 29 0.92 (0.34ﾝ2.43)
Saturated fatty acid
　　Low 48 17 35 1.00 0.925
　　Medium 49 15 31 1.25 (0.49ﾝ3.20)
　　High 49 13 27 0.94 (0.35ﾝ2.54)
Mono-unsaturated fatty acid
　　Low 48 18 38 1.00 0.591
　　Medium 49 14 25 0.86 (0.34ﾝ2.20)
　　High 49 13 27 0.76 (0.29ﾝ2.05)
Poly-unsaturated fatty acid
　　Low 48 19 40 1.00 0.486
　　Medium 49 12 25 0.62 (0.24ﾝ1.58)
　　High 49 14 29 0.71 (0.27ﾝ1.86)
# Multiple logistic regression adjusting for age,  chronic diseases,  BMI and social support,  with the “low” category as a reference.
＊ p＜0.05.
7
Oishi et al.: Nutrition and Depressive Symptoms in Community-dwelling Elderly
Produced by The Berkeley Electronic Press, 2009
study on the relationship between these fatty acids and 
depression among the elderly.
　 A major limitation of the present study is its cross-
sectional nature.  The observed associations between 
several nutrients and depressive symptoms may reﬂect 
the eﬀects of depression on nutritional intake.  For 
example,  while they were not always signiﬁcant,  
lower intakes of nutrients other than cholesterol were 
generally associated with the symptoms of depression,  
which may be attributable to poor appetite as a symp-
tom of chronic depression.  The ﬁndings of the present 
cross-sectional study should be interpreted with a 
caution,  since they do not infer causal relationships.  
The possible eﬀects of carbohydrate,  carotene,  and 
vitamin C intake on lowering depressive symptoms 
should be reexamined in a future prospective study 
and/or an intervention study.
　 In summary,  our ﬁndings suggest that carotene and 
vitamin C intake may be associated with a reduction in 
depressive symptoms in elderly men.  An interven-
tional study is needed to conﬁrm the eﬀects of anti-
oxidant nutrition and other dietary intake in the pre-
vention of depression.
　 Limitations. The limitation due to the cross-
sectional study design was mentioned earlier.  Further 
methodological limitations of this study must also be 
considered.  First,  information on dietary intake and 
depressive symptoms was based on a self-administered 
questionnaire.  People who are interested in health 
and food are able to recall their dietary intake more 
readily than others,  and therefore there may have 
been an information bias in the questionnaire 
responses.  Second,  the study focused on elderly 
persons dwelling in the community.  The response rate 
was high at 80ｵ.  Missing data,  however,  resulted in 
a decrease in the number of subjects for analysis.  In 
a future study,  a face-to-face interview,  instead of a 
mailed questionnaire,  should be used to collect 
detailed and correct information on dietary intake.
References
 1. Shimizu H,  Kawakami N,  Haratani T,  Iwata N and Kitamura T: The 
epidemiological study of the social age and the occurrence of 
depression of the elderly in the community: Advances in Aging 
and Health Research 1997,  Foundation of Longevity Science.  
Higashiura-cho Aichi (1998) pp 99ﾝ108 (in Japanese).
 2. Rogers PJ: A healthy body a healthy mind: long-term impact of 
diet on mood and cognitive function.  Proc Nutr Soc (2001) 
60: 135-143.
 3. Conwell Y and Brent D: Suicide and aging 1: patterns of psychi-
atric diagnosis.  Int Psychogeriatr (1995) 7: 149ﾝ164.
 4. McCormack P: Under nutrition in the elderly population living at 
home in the community: a review of the literature.  J Adv Nurs 
(1997) 26: 856ﾝ863.
 5 Lesourd BM: Nutrition and immunity in the elderly: modiﬁcation of 
immune responses with nutritional treatments.  Am J Clin Nutr 
(1997) 66: 478Sﾝ484S.
 6. Marshall TA,  Stumbo PJ,  Warren JJ and Xie XJ: In adequate 
nutrient intakes are common and are associated with low diet vari-
ety in rural community-dwelling elderly.  J Nutr (2001) 131: 2192ﾝ
2196.
 7. Stoll AL,  Severus WE,  Freeman MP,  Rueter S,  Zboyan HA,  
Diamon E,  Cress KK and Marangell LB: Omega-3 fatty acids in 
bipolar disorder: a preliminary double-blind,  placebo-controlled 
trial.  Arch Gen Psychiatry (1999) 56: 407ﾝ412.
 8. Tiemeier H,  van Tuijl HR,  Hofman A,  Kiliaan AJ and Breteler 
MM: Plasma fatty acid composition and depression are associated 
in the elderly: the Rotterdam Study.  Am J Cln Nutr (2003) 78: 40ﾝ
46.
 9. Hakkarainen R,  Partonen T,  Haukka J,  Virtamo J,  Albanes D and 
Lönnqvist J: Is low dietary intake of omega-3 fatty acids associ-
ated with depression? Am J Psychiatry (2004) 161: 567ﾝ569.
10. Morgan RE,  Palinkas LA,  Barrett-Connor EL and Wingard 
DL: Plasma cholesterol and depressive symptoms in older men.  
Lancet (1993) 341: 75ﾝ79.
11. Muldoon MF,  Manuck SB and Matthews KA: Lowering cholesterol 
concentrations and mortality: a quantitative review of primary pre-
vention trials.  BMJ (1990) 310: 309ﾝ314.
12. Kaplan JR,  Shively CA,  Fontenot MB,  Morgan TM,  Howell SM,  
Manuck SB,  Muldoon MF and Mann JJ: Demonstration of an 
association among dietary cholesterol,  central serotonergic activ-
ity,  and social behaviour in monkeys.  Psychosom Med (1994) 
56: 479ﾝ484.
13. Neumeister A,  Praschak-Rieder N,  Hasselmann B, Vitouch O,  
Rauh M,  Barocka A and Kasper S: Eﬀects of tryptophan depletion 
in fully remitted patients with seasonal aﬀective disorder during 
summer.  Psychol Med (1998) 28: 257ﾝ264.
14. Lansdowne ATG and Provost SC: Vitamin D3 enhances mood in 
healthy subjects during winter.  Psychopharmacology (Berl) (1998) 
135: 319ﾝ323.
15. Wilkins CH,  Sheline YI,  Roe CM,  Birge SJ and Morris 
JC: Vitamin D deﬁciency is associated with low mood and worse 
cognitive performance in older adults.  Am J Geriatr Psychiatry 
(2006) 14: 1032ﾝ1040.
16. Smith A,  Clark R,  Nutt D,  Haller J,  Hayward S and Perry K: Anti-
oxidant vitamins and mental performance of the elderly.  Human 
Psychopharmacology-Clinical and Experimental (1999) 14: 459ﾝ
471.
17. Smith AP,  Clark RE,  Nutt DJ,  Haller JG,  Hayward S and Perry 
K: Vitamin C,  mood and cognitive functioning in the elderly.  
Nutrition Neuroscience (2000) 2: 249ﾝ256.
18. Maes M,  De Vos N,  Pioli R,  Demedts P,  Wauters A,  Neels H 
and Christophe A: Lower serum vitamin E concentration in major 
depression: Another marker of lowered antioxidant defenses in that 
illness.  J Aﬀect Disord (2000) 58: 241ﾝ246.
19. Tiemeier H,  Hofman A,  Kiliaan AJ,  Meijer J and Breteler 
MMB: Vitamin E and depressive symptoms are not related.  The 
Rotterdom Study.  J Aﬀec Disord (2002) 72: 79ﾝ83.
20. Bottiglieri T,  Laundy M,  Crellin C,  Toone BK,  Carney MW and 
16 Acta Med.  Okayama　Vol.  63,  No.  1Oishi et al.
8
Acta Medica Okayama, Vol. 63 [2009], Iss. 1, Art. 2
http://escholarship.lib.okayama-u.ac.jp/amo/vol63/iss1/2
Reynolds EH: Homocysteine,  folate,  methylation and monoamine 
metabolism in depression.  J Neurol Neurosurg Psychiatry (2000) 
69: 228ﾝ232.
21. Huang RF,  Hsu YC,  Lin HL and Yang FL: Folate depletion and 
elevated plasma homocysteine promote oxidative stress in rat liv-
ers.  J Nutr (2001) 131: 33ﾝ38.
22. Folstein M,  Liu T,  Peter I,  Buell J,  Scott T and Qiu WW: The 
homocysteine hypothesis of depression.  Am J Psychiatry (2007) 
164: 861ﾝ867.
23. Miyaji N,  Higashi A,  Ozasa K,  Watanabe Y,  Aoike A and Kawai 
K: Depression,  health status and lifestyles of residents of a rural 
community.  Nippon Koushu Eisei Zasshi (Japanese Journal of 
Public Health) (1994) 41: 452ﾝ460 (in Japanese).
24. Takatsuka N,  Kurisu Y,  Nagata C,  Owaki A,  Kawakami N and 
Shimizu H: Validation of simpliﬁed diet history questionnaire.  J 
Epidemiol (1997) 7: 33ﾝ41.
25. Shimizu H,  Ohwaki A,  Kurisu Y,  Takatsuka N,  Ido M,  Kawakami N,  
Nagata C and Inaba S: Validity and reproducibility of a quantita-
tive food frequency questionnaire for a cohort study in Japan.  Jpn 
J Clin Oncol (1999) 29: 38ﾝ44.
26. Radloﬀ LS: The CES-D scale.  A self-report depression scale for 
research in the general population.  Applied Psychol Measure 
(1977) 1: 385ﾝ401.
27. Shima S,  Kano T,  Kitamura T and Asai M: New self-rating scales 
for depression.  Clin Psychiatry (1985) 27: 717ﾝ723 (in Japanese).
28. Myint PK,  Welch AA,  Bingham SA,  Surtees PG,  Wainwright NW,  
Luben RN,  Wareham NJ,  Smith RD,  Harvey IM,  Day NE and 
Khaw KT: Fruit and vegetable consumption and self-reported func-
tional health in men and women in the European Prospective 
Investigation into Center-Norfolk (EPIC-Norfolk): a population-
based cross-sectional study.  Public Health Nutr (2007) 10: 34ﾝ41.
29. Li Y and Zhang J: Serum concentrations of antioxidant vitamins 
and carotenoids are low in individuals with a history of attempted 
suicide.  Nutr Neurosci (2007) 10: 51ﾝ58.
30. OʼReilly K,  Bailey SJ and Lane MA: Retinoid-medicated regulation 
of mood: possible cellular mechanisms.  Exp Bio Med (Maywood) 
(2008) 233: 251ﾝ258.
31. Tafti M and Ghyselinck NB: Functional implication of the vitamin 
A signaling pathway in the brain. Arch Neurol (2007) 64: 1706ﾝ
1711.
32. Khanzode SD,  Dakhale GN,  Khanzode SS,  Saoji A and 
Palasodkar R: Oxidative damage and major depression: the poten-
tial antioxidant action of selective serotonin re-uptake inhibitors. 
Redox Rep (2003) 8: 365ﾝ370.
33. Tabet N,  Birks J and Grimley EJ: Vitamin E for Alzheimerʼs dis-
ease.  Cochrane Database Syst Rev4 (2000) CD002854.
34. Owen AJ,  Batterham MJ,  Probst YC,  Grenyer BF and Tapsell 
LC: Low plasma vitamin E levels in major depression: diet or dis-
ease? Eur J Clin Nutr (2005) 59: 304ﾝ306.
35. Christensen L and Somers S: Comparison of nutrient intake among 
depressed and nondepressed individuals.  Int J Eat Disord (1996) 
20: 105ﾝ109.
36. Christensen L: The eﬀect of food intake on mood.  Clin Nutr (2001) 
20: 161ﾝ166.
37. Rogers PJ: Food,  mood and appetite.  Nutr Res Rev (1995) 8: 243
ﾝ269
38. Wurtman RJ and Wurtman JJ: Brain serotonin,  carbohydrate-crav-
ing,  obesity and depression.  Obes Res (1995) 3 Suppl 4: 477Sﾝ
480S.
39. Bourre JM: Eﬀects of nutrients (in food) on the structure and func-
tion of the nervous system: update on dietary requirements for 
brain.  Part 2: macronutrents.  J Nutr Health Aging (2006): 386ﾝ
399.
40. Baker AH and Wardle J: Sex diﬀerences in fruit and vegetable 
intake in older adults.  Appetite (2003) 40: 269ﾝ275.
17Nutrition and Depression in Community-dwelling ElderlyFebruary 2009
9
Oishi et al.: Nutrition and Depressive Symptoms in Community-dwelling Elderly
Produced by The Berkeley Electronic Press, 2009
10
Acta Medica Okayama, Vol. 63 [2009], Iss. 1, Art. 2
http://escholarship.lib.okayama-u.ac.jp/amo/vol63/iss1/2
